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PURPOSE: To effectively prepare a poly olefin wax by 
using a low b.p. (halogenated) hydrocarbon as a 
suspending agent in the presence of the specified 
metallocene and cocatalyst, at the specific temp, and 
pressure. 

CONSTITUTION: A metallocene [e.g. bis(indenyl) 
zirconium dichloride] of the formula (where M1 is a 
metal of group IVb, Vb or VIb of the periodic table; R1 
and R2 are H f a 1-1 0C alkyl, alkoxy, 6-1 0C aryl, 
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t-4 0t©H^ 5-120^, ^KlilO- 
3 0»coS*«?lffl©ra. &b<il^bfc#£>£J&Si* 

[0034] *«©s»©fcfc©Kj&©ra, #»CRia« 
[0035] c©j:5fcUTWisn^jttJittt» ffia« 

hJPx>, n-5 ? #>, ^lt>, —if 
ttaa*K fllAfcT, h;i/X>, ^\^it>. "\^>\ 

[0 0 3 6] i) s^»2> kmeoTffljgsnfcttttttt 
u*y;w, 7;i^±, a#rji>sstt>2zit\* J £<Dte 

##fcSfc3KUT**. :£R 22 .NH<-, BR IS <4 R 
22 . PH4-. BR 13 *, R 22 a CBR 23 <££teBR 23 3 CDfl: 
*a7JP5=9Aft^a©«toDfc*«K 

=£b<teC 6 -Cis-7'J — ££13 2:20 

^R 22 ^ne^^*T^M^i:-^lCSg^^L^ 
LTSR J M1 R-SfcrajBfcoT, #*.b<«H— T 

*. WC, R»ttX^JI* Zfu\Z)W ^*fctt7x 
x;PT»D. *l/TR ,, l47iZJk ^>^7MD7 



(11) 6-49129 
xXJk 3. 5 - tL*< h U !7JU*0*^>W 7xZ 
[0 0 3 7] cn&flO*«jBttt, R l &tfR»J&*Ci*~C 

i o - 7 ju^s*fc«7 u b < fifr*>s*/«, » 

«7 JMblBW A tf * ^ U A £ j& «k T 
mfcTZZttf-egZ (Organometallics 9 (1990) 153 
10 mW. Am. Chem. Soc. 95 (1973) 6263&JH) . 

[0038] ±T3fi^<fc*««i*«ffl-r*«fictt, mm 
m*<ft4t&®<D—Dtfrp>&2>. tot, sir, uos 

[0 0 3 9] ff$n^yY-H 2-18©»*S 

U7>r cn&©wtt, x^u>, ^ntrv 

>x 1 -^>, 2-^>, 1 -^>^>. l-'V* 

^^ju- i -:/^>, 3-^^;u-i-^>5^>, 4- 
1 -«*>r->, 4-^^;p- i -<N*-fe>, ^ 

^W>> v^D'<>^>, S^n^-feX 1,3-:/ 
^i?X>, 1 , 4 -^>5^X>, l,4-£fcttl,5 

>t 3- 1 o w»»«Ts#tft*i/7-f >£<&#m^ 

^X^l^/^Dtfl^^y^*, x=FV>/l-y 
30 f>7y^X, X^l^/l -^t>7y^XRto 
!✓ >/y D fcf V >/ 1 - — # U -7— »7 3/ ^ ^ 

[oo4o] mei»»:. i^sttt*na±o^f!y 
©»««rra^ffiT*s. o-io or, 

l<«6 0-8 0m^. ^&yv-C0±MtC^UT7 
0-100, ffSU<»8 0-1 0 0SS%cr>X^l/> 

4» 0, $f^L< ttO-2 0S^%CO^J&< iife— 103^ 

[0 0 4 1] **s»«ftaaatuT»nnr**«* 

^^>JE« 0.0 5-5 0 bar, b < « 0 . 1 - 2 5 ba 
r, WJC0. 2-1 0bar©aBT**. tI/7-f>/*- 
^O^e;i/it«2-2 0 0, ^K«4-5 0T^. 

5^ «HFaa. «A^n«flun«j»A«)^^icj:-3T^ 
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\Z&V2>±EEti\$0. 5- 1 2 0barT&*e 5-6 4ba 

[0 0 4 2] H©S*fc^V»Ttt. 81£&JKj5£#fck 9 
&m<fc£:D 10' 3 -10- 7 , ^l<fJ10- 4 -10- B 

a^siciiut, »«idin»a&fco*fctts*»*aid 

ni»*&D 10" 5 -1 O^^k ^KH10 H -10 
[0 0 4 33 MJHtLTftlcA^JSmttt. 3il^L< 

co 04 4] m^w^irte, jHMtownottic, fe5 

vmmwmiM** m^^^mz-r^r^znuo 
mwTz>7z#>\ztfmmz&m?z> z. ttm*. 

CO 0 4 5] **WlcaoT«fi$tlfc#U^U7-f > 

•JV-C^LTI 0 0-8 0I*XOIfI/>»ttR« 
±#U^-ICS#UT0~2 Omg^CD'fod— T^O^t"? 

^&B»snfc*ffi^tr. -en&tt, $55 0 0^5 

0 0 0 0, $?£b<te#j2 0 0 0-J&2 0 0 0 0 <Z>$HP 

&T$IK*-bTi® 1-1 0. ff*L<ttl-4T?*5. 
«7'^^^SSli2-l 0 0cm 3 /g©iiT^^. 

**#y^-K:W-r*?»l 2 6 
-1 3 ir^8^m^JCJ:oT^8 0-9 Ot^TCOft 

[0 0 4 6] *BHfc^T^$n*#U 
7ai^7f4, t#U^-»:^LT8 0-1 0 0, 
<»90-l 0 0fi«XC!)^a^V>«ltt&rJf±*U V 
-iCttbTO-2 0, ^L<tt0-101I%OX? 

nfc*tt**tf. *n6n 1000-50000 g/ 
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#SL/<14 8 000-4 5000 g/^KB^ 
fiM„ 1 . 8-5, »*U<»2-4<0^»«ttM./ 
Mi, 2-1 0 Octf/g, JfftKttl 0-6 0cm 3 / 
gOftSft* 5 0-1 5 Or, #£L<te7 0-1 4 0 
'CflDltjA. 6 0-1 5 Ot:, jffSKIi8 0- 1 5 0«C 
OHjft. 1 7 0 tTO 1 00-80000 mPas^ »S U 
<te 120— 1000 OmPasOSBttflEl&^U V— 31 

[0 0 4 7] **§lfcJ:*Srtt<OfiJ^tt, MW<Dlt!blZ 

io 7K3S&ffiffi-r^^T$A0-i o ot:©ia«T#*fc» 

[0 0 4 8] St**, *»WlC«fc**»tt. 5?>^A 

\*<}&5''>V*'9i??-y91&k9Wt'£ (sequence lengl 
hs) Sr^TTS^^^fctt^on^y^— **tratf 

^ [0 0 4 9] *»Wfc«fcS*tt<0»J©ffJjfttt, Ltfbtf 

[0 0 5 0] *«§HCJ;5*«©WOfiJjStt, 

[0 0 5 1] *«99JCJ:**«©BiJ©asi3&«aFW^ 

[0 0 5 2] 

^^^Sr^ja'T'&o VNttcm»/gT©ttflERT*«u 

ftmmz&-Dxm&2tiz>®nA%imx$>z>. bdhs/ 

(T.) fcL DSCIJI (1 0t/ 

coo53] mmm 

^T©»fftt, /K»Xr;fi**»»L,TSchlcnk^-f^ 
50 oeSfTSttlfc. Ml/MHtt, 
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23 

enk* -f y^§§ * ICffrjQg b tz. 
[0 0 5 4] ^*&n*#'J"7-»jfttt. 2Ih]@CD%» 
(lO'C/^) fcMT*DSCW5£rt>&]ft&n5. 7-f 
y^^f y^SRtt, Dechant, "UR-spektroskopische 
Untersuchungen von Polymeren" (#U7- CD I R#5fc 
##r) ..Akademie Vlg., Berlin 1972IC^^T9 9 8cm 

[0055] jttfc^Jtofc&ic, *3^7;ua i# 

;USn^A»«TH«fc^afl5£Ttt3 6mgA 1 /cm 3 

ftm<0&-?* SchwarzeDbachCD^^ct^^^fC^o 
T7J^ xS a#*It bfc. 

[0 0 5 6] gjfil 
tt#£»rr*fc«>fc, 5mgcOrac-x^l/>t*^ H 

^r;^ y^-y->igi£2 ocm 3 (2 7 5U ; eji/©An: -a? 
atfc-r*) imcwbu -5-lti 5 

g^T7 7 7 6dm 3 tf>SJ£2§l::4kgcD 
:/D/t>«i|&U fill. 5bar(E>7K3tE:tf4. 5bar 
CDX^V>S:3 OTCTSBAbfc:. h)^>^<D^)Vy 

frSL;*rD->mm3 o cm* z&tiu y ? zitisTrnm 

U RA>«rt***7 OriCSU^b^bTl 0 OrpmT 

«#bfc. 2o#m^ mi3uy&&jt\sTmM&mm 

bT2 5 0rpmTS-&€M«b^:. S^^^^SUCfc 
oT7 OttWPU *bT^JE*S:X^V>©*Jnfc ^ 
<toT3 IbarT— b&. 1 P#|B]©fi^S9|R]© 

-f5£, 2 8dD , /gOVN^12 6 , C©M (DS 

0 **rr* o. 4 5kg©aafc*»T*»5fcjw§&n 

fc. B*©DSCI>^;^-B2 4 1J/gTfe^ 
fc. 5 0MmOdioffl*Wfc. HOW 

©*Mft©«i*ttl 4 7 OmPasT&ofc. 
[0 0 5 7] ^]6SffJ2 

nz^Ay^ □ y h;px>+o^^T;i/5 y ^-tJ- 
>?£&2 0cm 3 (2 7 = u ; e;i/CDA.n:^M5)) 

a bfclfcUfc 1 6dm 3 <a£j£SilC4kg(2:/D/^>£^fc 
ULT7 0tTiiiWl/fc, iKDia&T, O.Sbar 

07K^R^h;vx>^o^^;w7Ji'5y^it>^3 o 
cm 3 ^mijuy^^LxmmL. ^breicoA'^5 1 ^ 

1 0 OrpnreSttbfc. ^U>\Z^XWmVX±& 
££3 lbarCiSS«>> -tbTffian s>***bT*MK£ 50 
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^jDb 2 5 OrpmTm££§i&&b*:. S^igS^^i: 
«fcoT7 O^T^U ^bT^JE^X^i^©^ 

to^iraic<J:^T-^tc«J$b^. i »Woa-&«rlBJoa 
T» -f y^n^y-;i/co^2ratc<i:oT^^ihb, -t 

-Bt, 1 7cm 3 /gCDVN£WT£ 0. 4 SkgCDg&lCifi 
tt2 4 OmPasT&ofco 

[0058] mmm3 

f&m&nm-?Z>?Z#)\Z, 4. 2 mgCDrac - z^^^)W> »J ^ 
fc*7> (*f >^XjW y^3-^Ay^OiJH^hil/X> 
4 , 03^5 1 ;U7;P5y^tr>^2 0cm 3 (2 7 5U^ 
COA 1 *fc*#b, -tbTl 5 #|HJifc®T 

fTbT* MT77y>alfcltH&l 6 dm 3 
£2. 5kg©:/D^>;fttf 1 . 4kg<D:/olf 
U ^l/Tl . 5bar0>**&3 OtTSALft. MUX 
>^CD^^;U7^^y^^>?§?S3 Ocm 3 ^BE^jn-/^ 

&^br*Jnu R«8rt*«&7 oricjnttb-tbT 

1 0 OrpnTtMfcbfc. JE2f U y & *^bT««&tSjDD 
b2 5 OrpmTS-&£H*&bfc. fc-fco 
T7 0tTmL 1 l*WOS^I^IB3©«Tr, -fV^ 

OJE^S»#*bT5BVifc. 14 
cin 3 /g(Z)VN&i;i 3 3t:©»jft (DSC) fc^Tf 5 

0. 4 5kg©a*jcsis&'r«»*3&«»&nfc. m*©d 

S CX>^Jl/t:-«9 5. 7 J/gT^t), ^bTT-f 
yftr^yZmmtl RtCi:oT8 7%T&o&. 17 
OTCT©jSia*!ifl[ttl 0 OmPasTfcofc. 

[0 0 5 9] astfiW4 
ftHKSIHiSTS&a&fc:. 4. 9 mgcOrac-X^ 1 1^ > tfX 

(-f>T-;W yJl/H^Ay^D'J K£ h;>X>*CD 
;* 9-)l>7fr£ y 2 0 cm 3 (27 = U qEJKD A 

T, fi*T77y>al/&ftVifc 1 6dm 3 CD££3§fc:2. 
5kgcoya;^>R^lkgCD^ot:^>$:il7tb, -ebT 

1. 5bar0)*#]fctf5. 5bar<DX^V>£ 3 0*CT^A 
bit. b)\sX.>*(D*^)l,T)],*/tt>mm3 Ocm 3 
&JE*Dy^SsfrbT»lBlb, 0*Cfc 
i/Pf^b^bT 1 0 OrpnT«i*bfc. JBE*D^^€r^b 
T&kag£SsiDb2 5 0rpmTm-&^D9$&bfc o 
^1:^0X7 0^1^1, ^LT^^Xfl/ 
>0*JlDlcJ:oT3 4barT— ffi*C«Jtb^ 

<£^±b, -tbTS*»©ff*Srtfe€r-tbTBS^fc. ^ 
&®l&&Q<PXVtm-rz>ti. 3 7cm 3 /g<DVNRt;8 
7tO»jft (DSC) Stt52.7 0kg©3#'J7- 
9y^X«J»5nfc. Bfi^(^DSCX>^;i/tr-li7 
0.4 J/gT^ofc. 1 4 01CT©«»tt«tt6 1 0 
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CO 0 6 0] IfefcfflS 
£&Sttfc7;i/ix / *V>0®M : 6 dm 3 <D»#»ft;<& 
tf^Ml 1 0 0-1 2 0W 

SJlcSIAU 0. 6 0dm 3 (D b r J *7)l>7)V=i X^A 
(6.2 4tJl/) £8§UnU tUTC©IBt*S2 5lC 

j§bT^fc2 4 0g(Oe/'J*^> ( l,, Aerosil R 81 
2;Degussa AG) »*»^-^UTIl©S*« + fc 10 
Atl* U Tj&#«&rffi^SaaS iC J: ^ T^- $ * 

a^lTSW^CioTlftAU 5**- ♦ KIBES 

*jP4 0bar^7;Vzf>TJc^A$n^<k^lC|gtf^n 
Sic 0. Ictf-fOS^U— ffcSBALifc. 2 srcDS^ 

[0 0 6 1] :®J;5 KLTSajt2nfcS8$n&7JW 

5V— -K/wdi 00-12 one) 

te* I88il38£ 1 cm* K> A 1 1.0 6 

[ 0 0 6 23 fefe&<P@ji : 5cm 3 <P^&3tlfc:r;U5 y 
7;i^>TTG3CDSchleDk*^;/ 

2 0 cm 3 0f#M^$tir<jVi^tt7^ 

-if;w& rawsi o o-i 2 or) 

-^y^P'J Yo>\/.2 5 0^;M£i&2. Scm 3 ^ d 

/4*SNim#Lit. friz, zom^zmmh. mz>® 40 

[0 0 6 3] g£ : ¥fTLT, S#T75*r>alfc« 
^^Jt 1 6dm 3 OSi^§ilC4kgC0^n/1>^^}tL, 
T2. 5bar<D^Rt/4. 5 barCDX^lx 3 OTCT^ 
ALfe. K*«rt*«€7 OTCfcJJD&U b;i/X>*(£> 
MJ * Jl/S Xr> AKK 2 cm 3 £BE* 
TSsUlJU -fcl/T;i©»&to&l 0 0rpnfC*E#L*:. 
JE£a^£;frLTM&£Ss;&nLT2 5 OrprnTM^ 
BI»Lfc. S-£i&&£^3JfcJ;oT7 OtTMt, 50 
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-2S5 

LT^JE*^X^U>©^jD(CckoT3 3. SbarT— ^ 

tfc£-tLTBH*&. &fi*«tttt a r«£:4. 0cm a /g<D 
VNStnO. 2 0kg(B?y*A»5fcj&*#6nfc. I* 
fl?CDDSCX>^;i/tf— \$2 0 9.5 J/gt^ofcc 
GPCMIJ7 0 0 g/^UCDM.Tl. 4(DM,/M, £ 

[0 0 64] ggjg!6 

0. 5bar<07K3»^«fflLT*lfi«llfcJ:*a^€:»DiI 
U 6bar©x^>#£E£Stt»lC— ElC«#U * 
1X4 g/«p©7K*Srfi-&OW, 6 0 !C4^tfTEI»ac 

[0 0 6 5] gflSW 7-10 
£ 1 *<D* ? D-fe 7mg£<£ffi l/TSJSW 6 &N DX 

[0 0 6 6] y^y^i/'J^HX (jl>gxjU) 22k 

5OdD 3 <5DTHFtt J O7g0'f>f>^ ^?5&&#T 
T0tT2 4cm 3 ^f>U^^ ('V^>*T2. 5 
*JW H£fe£AfAlcAlftU 4 0cm 3 

OTHF^O 1 0 gO^ ->^W PD ->7>©S1 

1X2 : 1 ©h^X>/A^>^LT0DS i Oa± 

A (-T >t—M y7>3.2 8gWco MS (m/e, I 
rel %) : 496(100, M*) : CDC la ifCPE NMR : 2. 22ppo 
(12H, s), 2.27ppm(6H, s), 3. 40ppm(4H, s), 6.8— 7.4ppm 
(14H,m)o 

[0 0 6 7] rOS^SvX^X- ^4>tCSflU 
■^LTB.Scm^WJf^A (^^it>^© 2 . 
5*;W ^0Wo< D^j^jDbfeo KiTOmil 

LT^t>Tifl5#lfc. 1.5 4gfl)yJP3Z>>Af 
h^^D'J F&5 0cm 3 CDii'ft^^l/>i:ig^b, d CO 

h>X>/THFt«fcSttaSR^^>fccfcSiSt^^ 
J:D> 3 : 1 Orac/mesoit^^T^^y ->^->U;V 

f3£*l£:o CDCU+O'H NMR : 2. 25ppm(meso 6H,s). 2.3 
5ppm(meso 12H,s), 2. 68ppm(rac 6H, s), 2. 78ppm(rac 1 
2H, 2), 6.0ppm(meso 2H, d), 6. 08ppm(rac 2H, d), 6.50 
—7. 65ppm(14H,m)o 

[0068] mmm 1 1 
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27 



28 



ftftfl fcH«ICbT*««ttfcb&. VfrbT, **T 
7^5/ 5>:xb&*fc^&l 6dm 3 0£/£3§K: 5k«cD:/n/^ 
6 0 gCD7 r OtfU'>^fcL/fc. h;i/X>^CO 
*¥)V7 y 3 0 cm 3 £JE# □•;^t*t 

T*JDU £J6«£7 OTCfcfclStftU ft*«€:2 5 0rp 
mT»#U -eUTO. 5bar©7K^&tX4barC0X5 1 W> 

BS&bfco «-&«flr*»3PKJ:-3T7 OTCTWIPU * 
bT±BEa&X^l/>0>*jtatcJ:oT3 2barT-^iC J0 
«»U -^UTtK^St 4 g/RTC 6 0^fy/T@»i 

tfe*-tbTBBVife. Xffi*T±«*Sft»r*tl 8cm 
3 /gCOVN&^12Ot0M (DSC) 3 
#UT— «7y*X 1. lkgtf*»6*i&. M^^DSCX 
>*;VtT-te2 4 3 J/g-C&ofco 140 < CTC0^S$ 
tt*»2 5 8mPaxs*r*:3£ ®2) «, 
[00 6 9]1MU 

fc^ic, h;i/x>^co^^T;p^y^>?§^^ 
y bfcBtfua, $mmx i ^oiu 

tfi. eiCDl b2S%<0^^>^te, EP 442. 300<Z)§Jg 

i^T4«Snfc^OGCMIt 12.5^;W%6D 
i -^^>RIX8 7. B^VXG^^V^Afc. 

»a. i ia 3 /govNSc;H7t:©DscM^ 

n6 5 0 g©3#U7~&Wfc (*2) . 
[0 0 7 0] gQfiflU 3 c?0 
6.2 5mg£>HX (-f >?x;U) yJ^^Ay^P'J 

*<D b U -f V ^Ti^^^A 5 5 y ^SKJSB* 
fcfcAbfc. g^te> 2 ScmVg^VN^l 1 6. 2' 
"C0DS Ci»j«ft#-r*3*U V- 1 . Okg£^Afc* 



1 4Rttl 5 



■ (*2) . 
[0 0 7 1 ] 

^n-?tl 7 mg CD (^^>^D^>^yX-;W 
5. 

CO 0 7 2] ggjgn 6-18 
£§gD>gbfc« 16*«:«2*lc*£«>*. 13 C NMRCJ: 

n&s 3 x©jes*barc7. 5^xo^di;p>s^ 
[007 3] mmmi 9-2 6 

V- (1 -^\=^-fe>, 1 - 1 

T, 1 £S§9SIb*:o jfcfc, ^3*<D;**D-fe 

>#5 7ngS«^bTfi-&&iBJ6b3t. 4«Lfc7y^^ 
te, 3 0 0&Hb4 0 0 g/dm 3 £@A*fr£^£3r 

[0 0 7 4] g%S£ff]2 7 



U ^1X8 9cm*<D7n¥U>&.ZSttM&)fcl 6 0cm 3 
©4-^»- 1 -^>^>*8^bTfiJ»«P«b 
&. #clc, Attftll l fci3tt£<k5l;:S'&£7 o^Tl^ 

WU 2 1.3ci s /gOVN, 1 1 4. 6t:<0H*j£U 18 
5 J/g<OlMWfc;Rtf4 8 5 g/^dm»^$«S**b 
TH3fc« 13 C NMR&« 3. 6^E;U%<DP r Dtri/>Rt/0. 
2 ; EJl/%CD4-^5 1 ^- 1 - ^ >^>(Dm&&&%:7R b 
fc. «UtJRS»7 lkg/Z r SU^nofc. 

[0 0 7 5] 

«1] 





mm 


CY 


VN 


Mv 


T m 


H, 


6 


A 


32.6 


33 


1320 


130 


280 


7 


B 


36 


23 


1150 


128 


279 


8 


c 


33 


32 


3090 


129 


278 


9 


D 


40 


45 


13084 


130 


271 


10 


E 


28 


29 


2040 


129 


275 



[0 0 7 6] 



«2] 
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4$Bl¥6-4 9 12 9 



[0 0 7 7] 



29 



30 







C «CQ or 


c y 


VN 




M v 


T_ 


H, 


1 1 
1 X 


F 




57 7 


18 


1 9 


258 


120 


243 


12 


F 


160 


32 


11 


3. 0 


68 


117 


231 


13 


G 


160 


73 


25 


3.3 


1090 


116 


215 


14 


A 


160 


38 


23 


1.0 


965 


124 


236 


15 


B 


160 


56 


24 


1.5 


840 


123 


237 


16 


F 


250 


74 


22 


3.2 


700 


117 


206 


17 


F 


375 


40 


14 


4.8 


170 


112 


195 


18 


F 


500 


18 


11 


7.5 


SO 


106 


155 



* * [£3] 





MM 


cm s 


CY 


VN 




Mv 


T m 


H t 


19 


H 


150 C 9 


31.5 


40 


1. 46 


8000 


125 


161 


20 


H 


350 C 8 


46.8 


38 


3.2 


6400 


115.4 


122 


21 


B 


300 C„ 


54 


18.1 


0.8 


300 


123 


232 


22 


A 


680 C 8 


51 


21.3 


1.5 


550 


121 


206 


23 


H 


300 C 4 


53 


35 


3.1 


4600 


117 


162 


24 


B 


600 C 4 


49 


22 


1.6 


650 


120.5 


192 


25 


H 


300 4M1P 


24.2 


47 


2.2 


15700 


117.9 


156 


26 


B 


700 4M1P 


49 


20.7 


0.9 


490 


125 


228 



[0 0 7 8] &l^3(Pfca6<Pfft9i 
gjjj&g : 

VO n U H, 

^Ay^o'J h\ 

C : M7, (1, 2. 4-h'J^?;>y^o^yxr 
M y;V3-^Ay^DUH, 

D : y^y^y'J^h'A (-f >^~;V) yjPJ'^A 40 
y^nu H, 

E : tfX (fh7tHn-f>T^) yJ^r^Ay^ 



G : MAO/S i O^JtttOJiOti* (f >^~;i/) 
□ UK; 

J^yv- : C 6 : 1 -^-fc>, C4 : 1 -^>, 
4M1 P : 4 l-^>-r"> ; 

CY : ^y^Xkg/Z rSU^ ; 
VN ttftft [ctf/g] ; 

Mill 4 O^TcD^JteJt [mPas] ; 
T 0 : DSCl::«fc3BLft [t:] ; 
H, : DSCiCck^S!^^ [J/g] 
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(17) 



#i?6-4 9 12 9 



222/x— 



H-f ^XMSAftBx 6237 U —#—)V\ 

/*tf*X. XJWA;VS/Jh5- fe63 
(72) »M* WPh • 

K-fy»WMT 8906y;i/X h*- 

7X>. 7-h>7-7t>-AW7 

->ah7- fe26 
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